Introduction: Reinnervation of chronically denervated muscle is clinically unpredictable and poorly understood on a biological basis. Current operative strategies include either direct nerve repair, nerve grafting, nerve transfer, or neurotization of the affected muscle with a proximal donor nerve. The goal of the present study is to compare the quality of muscle recovery using microneural repair versus direct nerve-to-muscle implantation (neurotization) in a rat model of chronic denervation.
ically denervated distal stump to support axonal reinnervation. To date, evidence from this study does not support the hypothesis that muscle neurotization is superior to standard nerve repair for functional restoration of chronically denervated muscle. As the duration of denervation increases, however, neurotization may be more efficacious than direct nerve repair for functional muscle recovery. Objectives: The aim of the study is to show that decreased angular dependence of T2 relaxation times accurately depicts collagen matrix abnormalities at 1.5 T.
Design: Enzymatic degradation was performed on 13 osteochondral explants from mature bovine patella using two concentrations of collagenase (200 or 400 U/ml). The enzymatically degraded and five undegraded control specimens were each imaged at 1.5 T in two orientations: 0-and 55-. Quantitative T2 maps were constructed and analyzed. Fourier transform infrared imaging spectroscopy (FT-IRIS) was performed to obtain quantitative measures of collagen and proteoglycan (PG) content and collagen fiber orientation. Correlations were also made with polarized light microscopy.
Results: In the mildly degraded specimens (200 U/ml), there was no statistically significant difference in T2 relaxation times or angular dependence versus control ( p Q 0.15). FT-IRIS and PLM analyses showed that there was destruction of the superficial zone of cartilage, but minimal to no change in the matrix characteristics of the deep zones. In the severely degraded specimens, the cartilage was markedly thinned versus control. Prolonged T2 relaxation times were seen in the middle one third ( p = 0.03). Decreased angular dependence of T2 relaxation times was seen at all depths ( p < 0.001-0.05). FT-IRIS and PLM measurements demonstrated that the superficial zone was absent or nearly absent, and that abnormal alignment of the collagen fibers in the deep zones of cartilage was present. There was no correlation of T2 relaxation times with PG content ( p Q 0.43).
Conclusions: These data demonstrate that decreased angular dependence of T2 relaxation times in the deeper zones of cartilage predicts collagen destruction and is not related to PG content. The finding that increased T2 relaxation times at 0-reflect structural abnormalities of enzymatically degraded collagen will aid in the interpretation of the T2 alterations noted in clinical studies of patients with osteoarthritis at 1.5 T. Cartilage degradation is a hallmark of the disabling disease osteoarthritis. In vivo identification of early-stage degradation could positively impact disease progression. The purpose of this experiment was to determine whether a new infrared fiber optic probe technology would permit in situ quantitation of the primary determinants of matrix degradation at the ultrastructural level of cartilage by utilizing the technique of Fourier transform infrared microspectroscopy. Twenty-seven arthritic human tibial plateaus were obtained during knee replacement surgery and were analyzed by the infrared fiber-optic probe (IFOP). IFOP data were collected from three regions of each specimen.
Two samples of spectral readings were taken from each location consisting of 64 cycles. Each location was visually identified and graded according to the Collins Visual Grading. The locations were then processed and score utilizing the modified Mankin's score. Qualitatively, IFOP spectra from the different grades of cartilage showed progressive changes in that the water OH stretching band at õ3264 cm j1 increased, and the 1338-cm j1 band (arising from collagen amino acid side-chain rotations) decreased as the cartilage grade increased. Partial least square (PLS) algorithms were developed to spectrally determine the grade of cartilage. The best PLS algorithm utilized the spectral ranges 1733-984 cm j1 , and cartilage grades were determined at p < 0.05. The correlation between the predicted value and actual Collins grade was R 2 = 0.9120 with a standard error of prediction of 0.29492. The correlation between predicted value and actual modified Mankin's score was R 2 = 0.8320 with a standard error of prediction of 0.52. The IFOP demonstrated a high correlation between the actual and predicted Collin's grade and modified Mankin's score.
